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(57] ABSTRACT. 

This invention relates to a disposable wet towel char- 
acterized by an ability to evolve heat immediately 
prior to use or in use such that the temperature of the 
towel Is increased by as much as 25° or more above 
. ambient when applied to the skin. The evolution of 
heat is due to the admixture of a reducing agent and 
an oxidizing agent reactive with said reducing agent 
which agents are kept separated prior to use of the 
towel and mixed when the towel is put into use. . The 
agents and products , resulting from the reaction 
thereof are not irritating to the skin. The invention 
also provides pouches for storing said towels prior to 
use which pouches contain means for maintaining said 
oxidizing agent and reducing agent isolated from each 
other. 

8 Claims, 4 Drawing Figures 
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BACKGROUND OF THE INVENTION 



DISPOSABLE TOWEL of the prior art. Thus, paper is the preferred towel ma- 
terial though cloth or a non- woven fabric may be used 
and a foil such as aluminum foil lined with polyethyl- 

This invention relates to wet disposable towels capa- ene, for example, is the preferred pouch material. The 

ble of evolving heat upon use to effect a temperature 5 pouch must be airtight, 

rise. In order to obtain a heat rise immediately prior to or 

Wet disposable towels are known in the art. Typi- during use of the towel of the invention, there are 

cally, they are of paper and are stored in an airtight brought together , two solutions in contact with the 

pouch such as an aluminum foil pouch lined with a pro- towel which undergo an exothermic chemical reaction, 

tective liner such as polyethylene. When desired for 10 ] n accordance with the invention, these materials are . 

use, the pouch is torn open and the wet towel removed. a n oxidizing agent and a reducing agent, said agents 

Such towels are usually impregnated with an aqueous being reactive with each other, 

solution containing various additives such as perfumes, The oxidizing agent may be any one of a wide variety 

astringents, humectants and frequently menthol to give of mat erials depending upon the precise requirement of 

a cooling effect when applied to the skin. 15 the p art j cu i ar composition in which it is used. Among 

SUMMARY OF THE INVENTION tne oxidants that may be used are hydrogen peroxide, 

urea hydrogen peroxide, sodium peroxide, sodium per- 
The subject invention provides a wet disposable boratCj pe rsulfate, ammonium persulfate, po- 

towel that evolves heat immediately prior to or during tassium persulfate md mixtures of the foregoing, 
use such that it is above ambient temperature when ap- 20 Jhe ^ of oxidiiing agent and reducing agent 
plied to the skin. The evolution of heat is accomplished contained in the UqUid com position impregnated into 
by bringing together a reducing agent and an oxidizing the hot tQwel wiu d d in part how much heat 
agent such that an exothermic chemical reaction re- is desired and in part ^ n the natUfe of the by _ 
suits. The amount of heat evolved and the correspond- ducts which m resuIt frQm the feaction , t is 

ing temperature rise is in part determined by the rela- 25 desirable ^ ^ Qf ^ ^ ^ 

tivc concentrations of the oxidizing agent and the re- flt least ag as ^ amount ifed fof stoichiomet . 
ducing agent. The invention also provides pouches for fic reaction ^ ^ Qf ^ , ^ ^ 

storing said towels prior to use which pouches contain Hquid composition. It is generally preferred that 5 to 10 

means for maintaining said oxidizing agent and reduc- ^ ^ excesg ^ ^ be t 

ing agent separated from each other. 30 complete reaction of all of the oxidiz- 

Accordingly, one object of the present invention is to . - . - ^ e ^ 

. . */u *• u ui ♦ .f r ing agent. In some cases, however, the quantity of the 

provide a self-he atmg, hot disposable towel for apphca- * ■ « * L * i *u 

" lL ° r r oxidizing agent initially present may be greater than the 

tion to the skin. *•/ • jf *• a. n * 

. . i_- * ■ . 'j * IA i • _j stoichiometric quantity required for reaction with all of 

Another object is to provide a towel impregnated - * L _i * *i_ * r.u 

\ c , „„„ ' „r",ui„u 35 the reducing agent because, due to the nature of the re- 

with a two part of aqueous solution, one part of which , . * v , , . 4 . . 

♦ „ a *w« At u fl , If ,„u;oi, ducing agent, it may be desirable to isnure complete 
contains an oxidant and the other part of which con- «■ ' ' - r 

t • - * An „*„,* fU AM „»tu c „„k utilization thereof. In these cases, up to 10 mole per- 
tains a reducing agent reactive therewith such that . . - ■ t , . , . T 

. . c ♦ ♦u«*. « -,„o,.*;~„ cent excess oxidant may be employed, said oxidant 

upon mixing of the two parts, there is the evolution ot . . ■ • J , t i c , . 

b g at being consumed preferably within 15. seconds when 

A further object of the invention is to provide a 40 used with a mixt L ure of a T ^™& Wnt. catalyst for the 
pouch containing a towel, an aqueous solution of an ox- reactlon and other materials. Both the oxidizing agent 
idizing agent and an aqueous solution of a reducing and reducing agent, as well as the by-products formed 
agent reactive with said oxidizing agent to produce from ^ taction, should be harmless to the skin, 
heat, said pouch characterized by means to maintain ^ concentration of the oxidizing agent and reduc- 
said oxidizing agent and reducing agent separate from 45 ing agent in the total aqueous composition impregnated 
each other mto tne towel will depend upon the amount of heat re- 

Other objects and advantages of the invention will be <I uired to heat up the composition and towel, and the 
in part apparent from the description which follows. rat « at which the heat is dissipated. As little as 0.8 per- 
cent by weight of oxidant based upon the total weight 
DESCRIPTION OF THE DRAWINGS 50 of ^ aqueous composition impregnating the towel wiU 

With reference to the drawings, FIG. I represents suffice when a stoichiometrically equivalent quantity of 
both a front view and a cross-sectional view of a pouch reducing agent is used. However, at least 1 percent is 
containing a towel in accordance with one embodiment preferred and in general, the amount is that amount 
of the invention; necessary to heat the towel at least 25°F. above ambi- 

FIG. 2 represents a cross-sectional view of a pouch 55 ent temperature. As the proportion of the oxidizing 
containing a towel in accordance with an alternative agent and reducing agent is increased, the rate of heat 
embodiment of the invention; generation approaches a maximum which varies de- 

FIG. 3 represents still another cross-sectional view of pending upon the particular materials used. Once the 
a pouch in accordance with a further embodiment of maximum rate of heating has been achieved, further 
the invention; and increase in the amount of oxidizing agent and reducing 

FIG. 4 represents a dispenser for said pouches con- agent has no substantial further effect on the heating 
taining said towels. rate although the total quantity of heat evolved and 

™™«™ hence the ultimate temperature to which the hot towel 

DESCRIPTION OF THE PREFERRED ^ fa heated may stm increase ,„ the case rf hydr0 g e „ 

EMBODIMfcN lb peroxide or urea hydrogen peroxide, which materials 

The material used for the towel and the pouch con- are the preferred oxidants, it is desirable to avoid con- 
taining said towel are in accordance with the materials centrations above 10 percent by weight 
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It is desirable to have present in the part of the com- state, sodium molybdate, ammonium molybdate, etc., 
position containing oxidants, especially peroxides, con- . which not only accelerate the reaction but also cause 
ventional stabilizers such as phenacetin, stannates arid it to follow a different course than that followed in the 
acid phosphates in order to ensure stability of the oxi- absence of catalyst, at least in the case when thiourea 
dant solution during storage. 5 is the reductant, so that there are not produced the ob- 

Because of the special characteristics required of jectionable end products which are formed in the ao- 
compositions applied to the skin, there are only a lim- sence of catalyst when thiourea is used. . 
ited number of reducing agents which may be em- The amount of catalyst required varies with the par- 
ployed These characteristics include an ability to react ticular catalyst employed and also with the specific oxi- 
with the oxidizing agent to provide rapid and adequate 10 dant and reductant present. However, in the case of the 
heat evolution, stability during normal storage, free- preferred tungstate catalyst, the quantity of catalyst for 
dom from objectionable color and odor, freedom from best results is approximately 75 X 1 0 'gram atoms of 
toxicity, from physiological activity, from irritancy and tungsten per mole of reductant, whi e in the case of mo- 
sensitization. As noted above, the amount of heat lybdates approximately 17.5 x lO-'gram atoms of mo- 
evolved preferably is sufficient to raise the temperature 15 lybdenum per mole of the reductant is best. As little as 
of the entire composition impregnating the towel by ap- half as much of the catalyst may be used 1 success fully 
proximately 25«F above ambient temperature during a Excess catalyst may be used though the additiona 
period of 30 seconds, preferably 15 seconds or less quantity has very little effect. Inasmuch as the ca alyst 
after mixing. Although there exists a substantial num- . promotes decomposition of the oxidant, it should be 
ber of reductants which exhibit the First three of the 20 kept separated therefrom until immediately before 
foregoing characteristics, most of them lack to an ap- mixing of the two ^^.^^P?"^-^™™": 
preciable extent one or more of the remaining charac- the catalyst is preferably included in that part of the 
teristics. The reductants which have been found to pos- composition containing the reducing agent, 
sess all of the foregoing characteristics are thiourea and The pH of the composition may be in the range of 
compounds having the* structure " from 5 to 10. For optimum resulte the *m 

K . the range of from 7.S to .8. In order to maintain tne 

H ■ composition within the desired pH range, it may be 

^^C^^ . necessary to include a buffer in the composition. 

0 ■ 0^ ■ 0 while a wide variety of alkaline agents or buffers may 

1.1 30 be used io control pH, such as sodium, potassium or 

j ammonium hydroxide or sodium, potassium, calcium 

jqj Jj-Ro or ammonium carbonate or bicarbonate, best results 

V ■ and minimum irritation of the skin are obtained by 

$ . using a lower polyalkanolamine such as diethanol- 

S 35 am i n e, di-lsopropanolamine, triethanolamine, or tri- 

in which R, may be hydrogen, lower alkyl, lower hy- isopropanolamine. It has been found permissible to 
droxy alkyl lower alkoxy, or lower alkanoyl, and R, have an excess of one of the preferred polyalkanola. 
may be any of the foregoing except hydrogen and may mine materials present over and above the minimum 
TadditS by phenyl Among such compounds are ^ required to maintain the desired P H the excess prefer- 
r.phenyl-2-thiobarbituric acid, l-phenyl-5.ethyl.2- 40 ably amounting to up to five per cent by weight of the 
thiobarbituric acid, l-methyl-2-thiobarbituric acid, I- total aqueous composition. 

TO^sXw^obtrWturic acid, l-methyl-5-ethyl- In addition to the ingredients noted above , an d t h e 
2-thiobarituric acid, l. e thyl-5-ethyl-2-thiobarbiturlc composition impregnated into the towel, other ingredi- 
ac rSn^5-methyl-2.thLbarbit U ric acid, and the ents normally used in the ^^^T^SL 
Mke all ofwhich are soluble in weakly alkaline aqueous 45 ab)e towels such as astringents, humectants, perfumes 
media Throxidants which may be used with the fore- and the like may be present in the" composition, 
?oini eductants to produce the desired results include As noted above, prior to use, he reducing agent and 
C^ Mroxide and urea hvdroaen peroxide. the oxidizing agent are kept isolated from each other. 

^RS^S^^SIS^L amount from „ This is accomplished by use of any of the especial y de- 
aiTSSS Tpereent by weight of the total aqueous 50 signed pouches for the ^^"^ 
com Position The proportions of oxidant and reductant the drawings though the drawings shou d not be consul. 
relX to each "other are usually adjusted as described ered limiting of the various embodiments possible. 

at eto^ With referenc ? to FIG - 1 ° f A the draW, "5Vi e I e ^ 

fsm^mount of excess reductant of the order of 5 to shown a folded paper towel 10 impregnated with a so- 
?0 pe c!nt o "the total quantity of reductant. However 55 lutlon of a suitable reducing agent and contamed m a 
in t £Z ca£s an exceSs of oxidant may be used, as waterproof and airtight pouch 11. A pod 12 contems an 
■-.^i aqueous solution of a suitable oxidant along with stabi- 

P °The preferred compositions also Include a catalyst to lizers for said oxidant. When ready for use a thread 13 
acceTerateK and hence to accelerate the rise ,„ is pulled to rupture pod 12 resulting in release of the 
composition, although in some 60 oxidant and the admixture of the same ^J**** 
cases it is possible to achieve the same result by em- ing agent impregnated in the towel 0. Anexotihemue 
-7««L« an ««« of reductant While a variety of cata- reaction is initiated which will raise the temperature of 
ffw 8 hkhac:e^ 

ffslre ' we! toown and may be used, best results are 6J ends, preferably about 10 seconds, the pouch can be 
achieved with such water soluble tungstates or molyb- ripped open and the towel used. . - . 

Ste^JES metal (Including ammonium) tungstates In FIG. 2 of the drawings, there is represented a van- 
Slln^^^todlum tungstate, potassium tung- ation of the pouch disclosed In FIO. 1. In this emboli- 
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ment, Foil pouch 20 lined with polyethylene is divided second solution of the oxidizing agent. The ratio of the 

into 2 sections 21 and 22 by divider 23. Section 21 con- squeous composition comprising the reducing agent to 

tains a folded paper towel, a towel of a non-woven fab- the composition comprising the oxidizing agent was 3 

ric or a cloth towel 24 impregnated with a solution of to 1. The pouch was sealed. Thereafter, the pod in the 

a suitable reducing agent along with perfumes, humec- 5 aluminum foil packet was ruptured by squeezing and 

tants, stabilizers and other materials as desired. Towel opened. The paper towel immediately began to heat 

25 in compartment 22 is impregnated with a suitable and the temperature of the towel was raised to about 

oxidant and stabilizer. The edges 26 and 27 of towel 24 100°F. 

and 25 are so arranged that when pouch 20 is torn such y " ■* 

as at location 28, the two towels can be pulled from the; io, EXAMPLE 2 

pouch together to provide intimate contact with each a reducing agent composition was prepared having 
other and initiate the evolution of heat in accordance^ ingredients as follows: 
: with the invention, 

FIG. 3 is a third alternative wherein there is provided 

pouch 30 containing a folded towel 31 impregnated 15 ingredients ■ , •, • Parts 

with a solution of a reducing agent and any other de- i. p henyi-5-ethyi.2-thiobarbituric acid 5.00 

sired additive. A pod 32 contains an oxidizing agent in Ammonium molybdate tetrahydrate 0.06 

a gel form. When the pouch is torn at location 33, the ™^ oUminc ^39 
towel 31 is passed through the oxidizing gel to initiate Distilled Water . 93^55 

the exothermic reaction or, alternatively, the pod is 20 — : : 

ruptured and the oxidizing gel squeezed onto the towel 

as described with reference to a dispenser pack shown The oxidizing solution was the same as in Example 1 . 
in FIG. 4 below. The procedure of Example 1 was repeated and the rise 

In FIG. 4 of the drawing, there is represented a dis- in temperature of the towel was to about 105°F, 
penser pack for both storing pouches containing the 25 Similar results are obtained using as the reducing 
paper towel and for removing the pouches when de- agent a molar equivalent amount of Wmethyl-2- 
sired to use the same. The dispenser pack comprises a thiobarbituric acid in place of l-phenyl-5-ethyl-2- 
rectangular box 40 having stored therein pouches 41 thiobarbituric acid, 
stacked one upon the other. The dispenser pack is pro- cyampi fi 

vided with a slot 42 near the bottom thereof which slot 30 cAAMrL-11 j 

is sized to accommodate the removal of the pouch 41. a reducing composition is made having the following 
The slot 42 has projections 43 extending downward formulation: 
and into the slot such that it constricts the opening. In 
this way, as the pouch 41 is removed from slot 42, the 

projections 43 make indentations on the pouch which 35 

will act to rupture a pod (such as the pod of FIG. 3) Triethanolamine 1.0 

containing an oxidizing gel and spread the same over i-phenyl-2-thiobarbituric acid 4.8 

the towel so that the two components mix together ini- Sodurn tungstate dihydrate £5 

tiating the exothermic reaction. These projections 43 ; _ * 

can be provided by putting a metal strip across the top 40 

of the slit, metal being used because of its strength. A ^ secon( j part consisted of an aqueous solution 
serrated edge (not shown) or any other means to rup- containing 7.9 percent hydrogen peroxide by weight 
ture the pod within the pouch can be substituted for together with the usual amount of sodium stannate and 
projections 43. phenacetin. 

The following specific examples are intended to Ulus- 45 F 0 n ow i ng the procedure of Example 1 , upon mixing 
trate more fully the invention, but are not intended to of Ae tWQ parts in propor tion of 3 parts by weight of 
limit its scope. t h e reducing solution to 1 part by weight of the oxidiz- 

EX AMPLE 1 m S solution at room temperature, the towel underwent 

... a temperature rise of about 1 30°F. 
A first solution of reducing agent is prepared having 50 j claim: 
the following composition in parts by weight: j ^ artjc j e comprising an airtight pouch where said 

pouch is divided into two chambers, each containing a 
j dicnts p^ts towel, the towel in one of said chambers being impreg- 

ngre 1 — : nated with a solution of oxidizing agent and the towel 

Thiourea 55 in the other of said c h amoers being impregnated with 

Trict"amSc * is* a solution of reducing agent, whereupon with ru ptu re 

. Perfume of said chambers, the two towels are brought together 

Water : : causing mixing of said oxidizing agent and reducing 

^ agent to cause an exothermic reaction and a tempera- 
The second part consists of an aqueous solution con- ture rise in said towels above ambient temperature, 
taining 8.2 percent hydrogen peroxide by weight to- 2. The article of claim 1 where said towel is of paper 
eether with the usual amounts of sodium stannate and 3. The article of claim 1 where the concentration of 
phenacetin as stabilizers. saW oxidizing agent and reducing agent in solution is 

A paper towel was impregnated with the first solution 65 sufficient to provide a temperature rise in said towels 
of the reducing agent. The paper towel was folded and of at least 25°F. ^ ■ 

inserted into an aluminum foil pouch lined with poly- 4. The article of claim 1 where said solution of oxidiz- 
ethylene. A pod within the pouch was filled with the ing agent contains a stabilizer. 



Ingredients Parts 
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5. The article of claim 4 where said oxidizing agent selected from the group of thiourea and a thiobarbitu- 
is selected from the group of hydrogen peroxide and ric acid. 

urea hydrogen peroxide: g article of manufacture of claim 7 where said 

6. The article of claim 4 where said oxidizing agent ■■ ....... 

is a peroxide. - 5 reducing agent is thiourea.^ ^ . . 

7. The article of claim 6 where the reducing agent is ***** 
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